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ABSTRACT

A program of interest to surface chemists has been
developed for use on NRL's Control Data Corporation 3800
computer. The program reads film pressure, surface po-
tential, and molecular area data. Tabulated values are re-
turned for the compressibility, modulus of compressibility,
and perpendicular component of the molecular dipole mo-
ment, along with corresponding molecular areas. Library
routines for the Calcomp Plotter are used to plot the com-
pressibility vs area/molecule, modulus of compressibility
vs area/molecule, and perpendicular component of the
molecular dipole moment vs area/molecule.

PROBLEM STATUS

This is an interim report; work is continuing on the
problem.
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CDC 3800 COMPUTER PROGRAM TO CALCULATE AND PLOT THE
COMPRESSIBILITY, MODULUS OF COMPRESSIBILITY, AND

PERPENDICULAR COMPONENT OF THE MOLECULAR
DIPOLE MOMENT OF FILMS SPREAD ON LIQUID SURFACES

Mrr
INTRODUCTION

Much of the data collected in the study of films spread on liquid surfaces is in the
form of either film pressure or surface potentials at various molecular areas. The in-
terpretation of these data may indicate conformation and orientation of molecules in the
liquid surface.

This program, titled "Films," was developed to avoid the tedious slope calculations
necessary for obtaining compressibility curves from film pressure data. Because sur-
face potential, AV, data are often collected along with film pressure data, the program
uses AV data to calculate molecular dipole moments perpendicular to the liquid surface.

GENERAL PROGRAM INFORMATION

Input is grouped either as set 1 data or set 2 data, depending on whether it is film
pressure vs area/molecule (set 1) or surface potential vs area/molecule (set 2). For
set 1 data, the program returns tabulations and plots of the compressibility and modulus
of compressibility vs area/molecule. For set 2 data, the program returns perpendicular
dipole vs area/molecule.

The program may be run with either or both sets present in the data deck. All set 1
data must be kept together, and all set 2 data must be kept together. Set 1 data need not
precede set 2 data in the data deck. Input may be presented in either increasing or de-
creasing order by area, but successive data points must be presented successively in the
data deck.

The program accepts up to and including 50 points for each film pressure run and 50
points for each surface potential run. The program accepts up to and including 99 runs
for each set 1 and set 2.

Output quantities are calculated as follows:

Compressibility (j) in cm/dyne 1 A(il) -A (j) F(1) -Fjj
where (i) refers to the ith data point, F is the film pressure in dynes/cm, and A is
the molecular area in square angstroms/molecule.

Modulus (i) of compressibility in dynes/cm =
compressibility (i)

and
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Perpendicular dipole (i) in Debye units AV() (A) x 3 x 10 -4
47r

where AV is surface potential in millivolts.

INPUT LIMITS

Ai ea/molecule: 0.00 to 999.99 square angstroms/molecule

Film pressure: 0.00 to 99.99 dynes/cm

Surface potential: 0.00 to 999.99 millivolts

OUTPUT LIMITS

Compressibility: no limits on magnitude but three significant digits

Modulus of compressibility: same as for compressibility

Perpendicular dipole: 0.00 to 99.99 Debye units

DEFINITIONS OF TERMS IN PROGRAM

ITSETS -the total number of data sets in the data deck. ITSETS will equal 1 if only
one type of data (either set 1 or set 2) is present. ITSETS will equal 2 if both sets 1 and
2 are present in the data deck.

ITSET - designation of data type: ITSET = 1 indicates film pressure-vs-area data
and ITSET = 2 indicates surface potential-vs-area data

ITRUNS -total number of experimental trials for either set 1 or set 2 data. For
example, if one film-pressure-vs-area curve was made of five different compounds,
ITRUNS for set 1 would equal 5. If five film pressure-vs-area curves were made of one
compound, ITRUNS for set 1 would equal 5. If three film pressure-vs-area curves were
made of one compound and one film pressure-vs-area curve was made of two additional
compounds, ITRUNS for set 1 would equal 5.

0 < ITRUNS < 99

IRUN -ordinal number of an experimental trial in either set 1 or set 2.

0 < IRUN < 99

NUM - number of data points in some particular IRUN.

0 - NUM < 50

Information about the Calcomp Plotter subroutines used in this program can be found
in the following notes and memoranda:

1. Memorandum 7810-5:ABB:rmd:pj, September 18, 1967, Plotter Subroutine Package.

2. Memorandum 4500-31:DEG:rmd, August 24, 1967, 3800 Utility Program.
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3. Memorandum 7810-33:GHR:rmd, November 22, 1967, Plotter Subroutine Package.

4. Memorandum 7810-121:GR:vjs, August 14, 1968, Changes in Plotter Subroutine
Package.

5. NRL Computer Note 6, October 17, 1968, Plot Time Message for the Calcomp
Plotter.

6. NRL Computer Note 10, December 17, 1968, Initialization for the 3800 Calcomp
Plotter Package.

7. NRL Computer Note 25, June 12, 1969, New SCALE Subroutine to go on the 3800
System Library.

PROGRAM

PRWQRAM FILMS
DlMENSIN AhEA (50) PESSt50liCOMP(50?CMOD(50),DELV(50),PERMJ(50)

;#VELA(50 ? 1DtLP(50 ),ARHAY(254 )
CALL PLOT6 SARRAY,254,7)

4COUNT=L
KtAD 100sITbETS
RtAD 10ibETPITRUNS

8 UW tO I;pd) ISET
I UO 4 lalpliRUNS

tAj. 102,#RCN,NUM,N,A,ME
NNUM=NUM-1
D0 5 I5 1I!NLM
AHRIA( I)')@
PRESS(II))0,

5 C@NTINUE
D 6 II=1jN6M
RLAT) 10S, AHEA(II),PRktS(IlI)

6 CONTINUE
06 7 I73pNI.M
UkLA(II)5ARjA( I1. -AHEA(II)
pt..P( I ):iJRtSS( j I).PRbSS( IItl)
C(@MP( II ):(1/AREA(II) )+(DtLA(11)/DELP(l1))
CMWD( II)31tCOMPtII)

7 (ONTINUt
PRINT 2pU,1bETlIRUW,N,AM,E
YW 9 .JC~.#NUr '
PHINT 201#P"ESSJ.),ARLA(J)

9 SiNTINVE
PRINT 2U2
DU 10 Jv2,NLM
PRINT 2Q3 #Ct-MPF() CMmVuJ)#AREA(J)

1U CCNTINUt
CALL SCALt(LuMP(2),NNUM,8,QCMINDCD1'cCTK)
CALL AXIS(i,0i,,v25HCGMPRESSIBILITY irM/DYNF),25,8.,90,,CTKCMIN,

CALL SCALL(AREA(2),NNUMIOAMINeDAripATK)
CALL AXIS QJ,0,,28WARtA/MOLECULE (SQ;ANGSTR@MS#-28t10,o.,.,ATZ,

lAMIN#DA,4HFC,2)
CALL PL@T i0,*0,,2)

CALL LINE (ARtA(2)iCeMP(2),NkIUM,1,2Ol1,1i
CALL FLOT(1,#10,#,3)
CALL PLeT(1,x10,,2)
CALL SYMtc@L (1, ,0,,o,212lHC8MPRESSIb1LITY CURVE#,,,21)
CALL PLWT(t4,,0,,_3)
CALL SCALt(CMID(2),NNVM,8,,CMM!NDCM;1,CMTK)
CALL AXISbO,,0,,17HMeULJLUS (vYNt/CM)A17A, ,90, ,CMTKCMMINDCM,
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15HIiO131
CALL AXIS (u,,0,,28HAHEA/MOLECULE (S0,ANGSTROMS),-28,1O,,0,,ATKp

lAMINpDAo4HF0, 2 )
CALL PL@TtO,,0,, 2 )
CALL LINE (JREA(2),CMWD(2) NNUMrlltll,1)
CALL PLOTtl 1 ,10,,3S
CALL PLOTtI,40.t,2)
CALl SYmUL .1,10,,DIo R1,26HMmDULUS OF C,NF`PRESSIILITY,0,,26)
CALL PLSI (13*,0,,13)

4 CONTINUE
ICV)NT;ICWUA7+1

2U IF (ITShTb ,EQ, 1) iO TO 500
IF (ICOUNT ,EQ,2) GO 10 500
HEAD 1011,>ET,ITRUNS

GU TO 8
2 @15 I:lt lTRUNS

WLAV 102,oIRLNNUMpNAMoE
U0 16 II;.1,UM
AREA (lfl:0,
AHELV (11) :0,

lo C@NTINLt
uw 13 ilIeNum
HEAD 103, AKEA(II),DELV(II1
PLRMU(li):CjELV(1)*AREA(1)/(4,*3,14I59q)*3,*(10,**(=4))

1.5 C@NTINUt
PRINT 204fIbET,IRUN,N,A,mM,F
vo 1 II j1,oum
PRINT 2010DtLV(M1)PAREA(II)

11 CENTINUt
PRINT 205
IDb XZ Ij:lpaum
PRINT 206FPtRMU( II)AHkA(II)

lid CONTINUE
CALL SCALt .(PtRMU, NUMo85,PMINDP,1,PTK)
CALL AXIS Cu,,0,,15HDIPSLE (DE8YES)1,i58,,90,,PTK.PMINDP.4HF4,2)
CALL SCALEt AREAENUM.I0, AMIN#DA#1,ATK)
CALL AXlS '(,l0,#28HAREA/MOLFCVLE (SO,AN1STROMS)a-28,10,,0,,ATK,
1AMINPDA,4HFaa2)
CALL PLSI 'u,,,0,2)
CALL LINE (AREAfPERMUNUM#Q,1,0 11,l)
CALL PLCT (!,,10,,3)
CALL PL(T l,#10,,2)
CALL SYMdO4 4I,,IjoVV2Ip20HFPERPENPICULAF DIPOLE#,D,2O)
CALL PLT t

CQNTINUi
ICOUNT=ICUVAT+l
LS TS 2u

lUO FORMAT (ll}
100 F8RMAT (11#5X,12)
1U2 FSRMAT (j2#5X, 2,5XA8oA8,A6,A8)
1U3 FORMAT t½6,2,5XF6,2)
2U0 PWRMAT(f/X/27X,20H8RIGINAL DATAf SET=,1I,2Xp4HRUNzp12p2X#4A8/

l3bX,23HFILM PRESSURE(UYNES/CM1,5X,268AREA/MOLECULE(SO, ANGSTROMS)/

201 FORMAT (41Xf6,2,25XaF6,2)
20)2 PORMAT (//f58X I5WCALeULATin tATA/l7X, 241.CMPRESSIB1LITY(CM/DYNE

X),5X,35HMWD6LUS OF CeMPRESSIRILITY(tJYE/CM2,5X,28HAREA/MOLEClJLE(SQ
, ANGSTROMSj/)

2U0 FORMAT (44XEI0,3s25x,E10,3o30X,F6,2)
204 FORMATY///,28X,20HQRlGINAL DATAI SET,#I1,2X,4HRN:, I2,2X,4A8/

137X,25HUELTA VSLTAGECMILLIVOLTS)15Xo98HAREA/MQLECULESQ ANGSTROMS

2u5 - FSRMAT (//j58X,15HCALCVLATED DATA/35X, 26HPERPENPICLJLAR DIP0LE(DE
lbYES),55XWSAREA/MOLECULE(S0, ANGSTRAMS)/)

2V6 FORMAT (45x,F4,2,3bX,Fb,2)
5U0 CALL STWPI.LWT
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